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~ 1. GENERAL, Serub typhus (mite-borne typhus) fever is a 
Specific febrile Giscease transmitted by a nite. t abtnieseks re~ 
sembies tne other rickettsial diseesses ‘and is characterized by a 
mucden Onset with febrile course of approximately 2 weeks, é 
eutancous eruption, end the presence of an uleerati 5 age 
tesion, called the. os Seale at the site of attachment of the mite 
ah Agglutinins for the OAK strain of the Proteus baci 

n be de emoastrated in.most casss in the patient's blood by the 
ves of the second week of disease. .. } 


a. The disease is probably identical with tsutsugamushi 
disease (Japanese river fever), rural or tropical tyrhus of the 
Federated Malay States, psevdobyphuc of Sumatra, at 4 Sumatran 
mite fever. It ie inoluded in-coastal fovern and Mossman fever 


of North Wueensland, 


®, berud typhus has assumed military importance beeause 
of its prevalence in the Southwest Pacific Area and the China- 
BurmaeIndia Theater 


er oh i i mee ci 
2) BULOLGY. The: Aouad organism is a rickettsia (R, 
orientalis, elso called R. tsutsuramushi). Though domonstrable 
with difficulty in human tissue, this rickettsla i ailv trans- 
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? 4 Z 
mitted to white mice by inoculation producing a fetal 
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32, 
in which the minute intra- and oxtra-cellular rickettsiae, 
quently appveering in pairs, may be demonstrated with proper stain- 
ing technique. Although the guinea pig and monkey are susceptible, 
infection and death of these animals is not regularly produced by 
certain strains of the organism. 


infection, 
fre- 


OS, GHOGRAPHIOAL DISTRIBUTION. The disease has a wide geo- 
eraphical cistribution in the Astatic-Facifiec Area extending from 
apan down along Indo-China through the Federated Meloy States 

out into the East Indies, New Guinea, North Quecnsland, and ths 
Islands of the Bismarck archipelago. 


a, Although the disease was originally thought to be 


confined to Japan, scrub typhus has been found in the Nansei 
Islands, Formosa, the Peacadores, Korea, Malaya, Ceylon, Maldive | 
Tslands, Sumatra, Java; Borneo, Australia (North Queensland), New 
3 apa ? ’ ‘ 
Guinea, islands in the Solomons group, and areas of French Indo- 
? a) mae 
Boina, China, India, and Burma, 


i Det ta Risky probable that serub typhus will be found 
in many ereas of China, Burma, the East Indies, and in islands: of 
the Bismarck archipelago where the, disease has not bean described 
previously. Medical officsra in these arcas, therefor me, should 
be constantly on the lookout for scrub typhus, and consider this 
Gisease in the differontial ciaznosis of fevers of uncertain 
etiology in order that prompt preventive measures may be insti-g 
tuted upon the recognition. of its occurrence, 


4, JRANSMISSION, Scrub typhus is trensmitted to man by the 
larval form of a mite of the genus Trombicula, family Trombidildas, 
‘order carina. : 


ae The Trombidiidae, known popularly as "harvest mites 

"mod bugs", or "chiggers" fall into the class Arachnide, and are” 
distineuist rod i? on the Insecta by tho presence of four pairs. of: 
ambulatory ¢ ippendages in the adult. In their development, they 
pa ss through four malin stagesmeege, larva, nymph, and aduit, The 

xelegeed larval forms are parasitic on vertebratcs and must have 
a Blood (serum) meal from such a host prior to motemorphosis to 
the nymph stage, following which they become adults, In the last 
two stnges, the mites fcod on plants and are thus not parasitic 
on man or animals. The adults lay their ege¢s on the ground, wheres 
upon a now larval generation hatches out, and the eycele is repeated 


be The six-legegod larval form’ of the mite which attacks 
man is almost microscopic in ‘sizo varying from 0,15 to Q,4 mm 
(0,0006-0,016 inch), It is usually red or reddish in color, and 
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the body and: legs, are covered wi 
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eG. Larval mites become: 1 
(serum) meal from a vertebrate hos 
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eeoeis of the mite, and it Is. belli 
quires is serpebuctea in subsegquen 
\ 
d.. There aré numerous sp 
exccption of erounseuke akamushi i 
disease in other areas has nob bee 


dence slpeeata ‘thot Lrombicula del 
may transmit scrub typhus. it is 
of mites caus ing “eserab itch" do n 


if any, correlation has been noted 
a —phus’ end "serub itch", 

et Hveén leas definite in 
Pie \nne Onimal reservoir of cf aot 


fisld micc, es Or other aniz 
ae the. weturel pool of careat ion ij 
ars the natural hosts of mites; ma 
host. 


la 


whe CUM Cee) Vie 


ELON Tie) a 


the number, 
BPeCLoes'. 
their ho 


loca- 
The 
oked 


ocd 
AS 


mh} 


rears 


a 


blood 
serub 
meteomor- 


it Q6- 


tle obtain ing 
infected wit 
read for the 
fod a the infect? 
generations. 


o 


Or 


< 


mites and, with the 
n Japan, the mite vector of the 
n ee establishod, Svi- 
ad Trombicula walchi- 


—_ enna so epee 


ecics of 


highly ae that the species 
of 26% as vectors since Apu. 
betwoen the incicence of scrub 
formation its aveilebls concern- 


typ 
‘ bee 
various areas, 
ngerves only 


* ¢ 
yy he ae 


£R ls probable that 
the bandicoot, serve 
These animals 


accidental 


ey 


Cu 


93 


ria eat | 


Ss ON 


By EPIDEMI: LOGY. 

a. in general, transmission of scrub typhus is not neces- 
scrilr limited by sen20n in. the tropics, but is rather assoclated 
MiG oie arrival of troops or groups of workers into endemic areas. 

Or with local acricultursl pursuits which necvaesitate the entry 
of workers into known endemic foci. In Japan and Formosa, how- 
ever, definite seasonal incidence has beén demonstrated,. Investi- 
Pani.on hes show: that the risk of infection ts miximal: 
(1). During the first 4 to 6 weeks after an organi- 
gation hes oecupled a ermp site which has not 
been iyo used. m 


(2) 
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present knowledge does not permit 
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terrain, the common factor prpbalty being ) 
damp soil favoreble to the growth and activity of the 
the vector of scrub ty ed 


a moist, 


specific mites which act as 
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conditions that produce 
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sub ject to flood cond! tions. 
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Chime, 


Burma, Sumctra, and 


Austbreiia, In areas im waloh there is 4 thiek 
luxuriant. growth of "aerub’-(e@ dénse,; low 
growth of awarf or stunted trees, or "shrubs, 
or an admixture of these), 
et Al at New Guines, in apeas in which there are 
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6. Saal Scrub typhus is 
focel vasculitis and port vasculitis 
The pip oo ‘principa ily. involved are 
huenrt, asd brain. 


a2. «although cudov- 
may Occur, theses ape eonépicuous Ly 
(spide aie} typhus, ho vesculer 
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Bisse cella may occur, especially inthe myocardium and brpein 
poaulecs., =" ey. 

by The veseulltis end: pert OT dean in the Lungs causes 
a true rickettsicl pneumonia with: swelling of the alveolar willis 
ene oxuadeto of large Secs clercr Sapaindh eee eells, and Lyme 
phocytes into addacent aLveclLlg.. Serum end red blood cells Are 
also often present in ne pcierenie gpnecs. Bronchial and bron- 
chioler opithclium are intect. Theo picture es doscribcd my be 
Complicated with the findings of a terminal bronchopncumonia. 
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6, The splecn shows enlargement eich 
eorec mononucicer eclis, pblesma.colls, ‘and lymphocytes in the 
‘Sinusoics,. There is a gunoralized .cnlergement of tho: lymph nodes, 
end the regional nodes drcining the site of the eschar aro some- 


other lymph nodcs and show 
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necrosis upon section. Surro unding these aroas of necrosiea arc 
accumulations of large mononuclcar cells, 


7. CLINICAL PEATURES. Following on incubation period of 


from 10 to 18 days, the onset of the disease is sudden and is 
associated with headache, chilliness and fever, During the fipst 


week, the fever rises tn’a stepwiss pean » reaching fron LORS 
to 105° F, by. the beginning of the second week of diserse icles Wun 
ordi arly, peme Laas SlLovnned until tie besimiinge of tte third 
woek, at. which time it: subsides by lysis. Tee may be wide 


swings in tie beimperatur s Curve accompanica by pretuss sweating, 
Per uiculariy if aspirin is cdministercd. Headache may. inerease 
in diccghentap and become guite Seuore.< There i¢ injection of tire 
njunctivac. .-The Pe eLont bocomed epathotic,; and in €é< 
ware: Cosos,. a muttering, restless dolirlum is obs orved. mnorexia 


+s common, 


Ae. BeGwer hia emelt necrotic uleer, called the esenae 
ia frequently seen ‘a0 ‘the Rormer site, of abbac chme nt of the f 
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Moos tS oYrimiry lesitona, whitch is from 2 to LO-tmoin size, gone 
sists of a round or oval ulesy surrounded by a slightly clevated 
Dink freola shd covered centrnlly with a. black seab, In moist sur- 
Pace jarcas of the body suth as the axilla, scrotum, porinoum, ‘and 
occasionally elsewhere, ape Black Central scob is ilackine, the 

: 


~el ; ~ 
lesion appearing <s 8 ounchod~out shal ow ulcer with rolled edges 
& + 
ana With a flat greyish or groonisheyot Low base surrounded b: 
usual pink arcola. It ig located indiscriminately all over the 
body with the possible execption of the ecalp, pelms, and soles. 
WGcadionally, there may pe two or three eschars. The eschar ig 
present at cdmisgsion anal usually persists during the active period 
of illness, The lesion should-boa searched for with great care 
Since it may be present on parts of the body mot subjected to 


routine examination, 


hy A gharacteristic ckin eruption, ordinarily 
consisting of slightly reiscd dull or ras poe ery rod macules, ap- 
pears on the trunk from the fifth to the cighth day. This rash 
ordinarily fades within. several Gays, but at times may be of an 
6vanescent cha acter,. appooring and disappearing the same day. 
The distribution of the rash may oxtend to. tho apms’ and legs and 
at times assume a maculopapulcr charactor. An enanthem on the 


soft palate is occasionally soen, 


(1) An almost eoqnstant find giao is goncentisea aumepae 
doenitis of wariable degree. which. appears. carly 
in the disenso and persists: for the aa ee of 
Wis AGtive stege, The popional lymph node 
rebebadioes the eschar are likely to be more ern 

arsed than clacwhere and Somewhat teondader. 
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(2) A slightly enlarged, tender spleen appearing at 
the end of the first weck 1s common, but: the - 
value of this finding as a diagnostic point is 
questionable in view of the high incidenea of 
splenomegaly due to malaria in the rogions in 
vyhich scrub typhus is endemic. 


dg Contral nervous system. In addition to the usual 
apathy and headache comnonly scen, confusion, disoricntation, mus- 
cular twitching, nystagmus, and even convulsions may be observed. - 
Variable degrees of denfnoss, ordinarily transient, have been 
reported, 


G6. Respiratory system. Cough early in the disease is 
frequent, and physical signs of pneumonitis, such as fine and. 
medium moist rales over the lower lobes, are present. In sevore 
cases, thesc signs may extend inte the upper lobes with scattered 
sibilant rales, diminished breath sounds at the bases, and tachyn- 
pnoes with a tendency toward hyporpnea.cnd cyanosis, presumably 
anoxic in nature., Frank dullness and tubular.breathing are absent, 
but these may be found when . secondary bacterial pneumonia dc- 
velops as a complication, 


f. Circulatory system. Variable degrees of myocarditis 
may be present. .In severe cases, tachycardia, hypotension, and 
Signs of pulmonary congestion may be present, although these . 
‘Slens could be due to damage of. the myocardium of the left ven- 
tricle, other factors, such as poripheral vasodilation and pneu- 


~ 


monitis, must be taken into account. 
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8. DAbOR TORY PINDINGS. 


he + Hematologionl, ..Al®hough there is-no spocific blood 
‘pleture in scrub typhus, the Leukocyte count 1s elthcor below or 
within the normal range during the first week, Severe cases with 
neumonitis frequently show a leukocytosis up to 12,000 to 15,000 © 
Guring the sccond and third woeks.. In enses progressing favorably, 
miere is usually a relctive and absolute increase in the’ Lympnec- 
‘ytes during the second and third weeks, Anemia 1s rarely observed, 


be. Serological. The presence of ageglutigins for the 
Proteus OAK; bacillus can usually be demonstrated j@ the patient's 
serum by the.end of the second week. With a properly standardized 
end controlled’ antiren,.a titre of 1:160 my be regarded os, Sig- 
nificant, aithough 2 dingnostic OXK agglutinction test is best. 
imuerpretea by a Piasc ond fell in titre, since vealuos of Less than 
L2160' have beoh not uncommonly cbsorved in seruh typhus. 4 serics 
of agelutination tests is of far greater value in interpretation 
than 2 single titre of 13160 or over. Even a negative agglutina- 
tion test does not’ exclude serub: typhus if a11 other characteris. 
tie features are present. Indoed, rickettsiae have been recovered 
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from the patient's blood in some such cases, The ag 
titre usually reaches its: peak during the third week 

degline rapidly in convalescence about the fourth weck, and be- 
comes negative several weeks later. 


: '@, Blood chemistry. .f[n.occasional cases, the plasma 
proteins may be slightly lowered during the second and third weeks. 
There is a frequent fall and, at themes, even pevers sal of the al- 
bumin-clobulin ratio due to the Cecréease in albumin content of 
the plas sma along with an accompanying feokede of the proteins in 
the sLobulin fraction... A;conspicucus fall in’f fibrinogen concen- 
tration of the plasma with progress of the disease into the second 
and third weeks indicates impairment of hepatic functs con. In 
moau cases, a definite hypochloremia develops during 7 second 
and third weeks, probably due.to inadequate salt intak one ox- 
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cessive sweating, The icteric indsx may be elevated tn occasional 
cases; in such instances, the van den Bergn reaction is direct, 


a, Recovery of rickettsia, Isolation of the causative 
ricketusia from the patient's blood in the early stage: of the dis- 
ease is pelatively simple. A small portion of blood clot, ob- 
tainea aseptically, &s ground up in a mortar with ste rile sand 
and woriial saline; after spinning down the sand and debris in a 


.@ at low speed, 0.6 ce, of the supernatant fluid-is ine 
Jecvec intra=peritonscally into white mice, The infected mice die 
ier Pom LO: to 16 days. Giemaa-stained smears obtained by serap- - 
ing the serous ss ead of the peritoneal cavity reveal the pres- 
ence of minute ee and. extra-cellular diplococcal bodies which 
are the causative pice ettsias The smear should be fixed in methyl 
“alcohol: prior to. staining, 
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©. DIFFERENTIAL DIAGNOSIS. Scrub typhus is to be differen- 
tiated from the other members ar the typhus sroupr-epider 
murine -typhus, and spotted fover--and, in the carly stage, from 
such diseases as dengue, malaria, and infectious hepatitis which 
Mayo ee commonly found in endemic scrub typhus areas, The chareac- 
teristic primary lesion and Weil-Felix reaction (positive OXK, 
negative OX 19 and OX 2 agglutine tions) serve to separate — 
typhus from the other member s of the typhus group, inthe cas 
Gio dengue, malaria, and -infecttious ea tLe, early differential 
diagnosis "depends upon finding an eschar .,inece the other early 


clinical features, such as neecache , conjunctival injection, ris-= 
ing fever, relative bradycardia, and absence of leukocytosis are 
found in these -infectione, ..The “skin eruption appearing on the 


fifth to eighth day, may be of diagnostic value but, again, suf- 
Picton. y similer rashes may be seen in these other diseases, 
Final diagnosis is confirmed by a diagnostic OAK agglutinin test, 
Recovery of .the causative rickettsia from the blood “by inoculation 
‘of white mice, and its identificatim, proves the diagnosis. 


aes PROGNOSIS. : | 
a. Phe case fatality rate-in the Arned Forces hes ranged 
between pe end 10 vercent, according to. figures available from 
American and Australian SOUPCOS, Differences between mortality 
Beery rere D -7- 
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rates in various units is aependent on a number of voriable face 
tors, such as age and physical condition of the patient, stage of 
the disease when admitted to the hospital, method ‘of and time re- 
quired for evacuation, and the cooxistence.of other diseases, such 
as dysontery snd melarin,. The mortality rate rises sharply after 
the age of forty. 


b. Although not invariably so, the presence of ono of 
the following signs is a bad omen: a combination of them indicates 
Q poor prognosis: 


(1) Increasing pulse rate, particularly if tho rate 
sah is out. of proportion to the temperature, - 


(2) Onset of muscular twitching, convulsions, and 
COMA. 
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Increasing leukocytosis with relative and ab- 
solute decrease in lymphocytes, , phe 


11, PREATMENT. There is no spocifie treatment of cstablished 
Voruc, Neither the sulfononmido drugs nor. penicillin hes any ere 
fect on the course of the discase, and these drugs. should not be 
used unloss proved secondary bacterial infections, known to re- 
spond to these chemotherapeutic drugs, develop during the’ course 
of iliness, 


a, The most important aspect. of treatment is that: of 
good mwrsing careComplete bed ay de avoidance of .overcxertion, 1RG- 
Guent small foedines of food (by tho nurse, In cases of. soverely 
ni patients), adequate fluid intake, and alcohol sponges for high 
fever should be stressed.in such care, na tre 


b. From 6 to 8 grams of salt o day should bo adminis- 
tercd in hot climates, proferably ae ee or by hypodcrmoctystis 
bherevenous fluid, if: required, should be siven s lowly end DE gal) 
amounts.  Paronteral saline solut jons may include glucose ‘if neces- 
sary for nourishment. 


og; A ‘diet containing 3,000-3,500 colorics daily, op 
more, should be provided during éonvaléscence VAL. Lost weigat 


has boen rogained, & liberal protein intake: shomld bo included 
in the diet It is desirable to supploment the dict with poly} 


Vi tartin totote. 


Ge Symptomatic drug therapy should not be overdone, 
A8pirin for headache may cause violent swings of temperature and 
profuse sweating; its use, therefore, should be avoided. Sed- 
ioe should be used judiciously as ‘petionts are’ apathetie and 

need little sedati On in general, 


@. When patients with pulmonary complication become 
cyanotic, oxygen ts indicated. 
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f, Digitalis is not indicated in acute myocarditis and 
ts use, therefore , should be avoided unless there is convincing 


i 
evide ned of congestive heart failure, 


@, The use of intravenous plasma should bo limited to 
those cases having a proved hypoproteinemia sufficiontly severe 


o threceten the development of gonoralized edeme. 


he No specific treatment of the prirary lesion is in- 
dicatca, It should not be excised, ee 


i.’ The period of convalescent treatment should bc based 
unon the severity of the: individual oases... In the mild casos, pa. 
tients should be able to ibaa to duty 4 to 6 wecks after the 
tompernture returns to normal. Convalescence should be prolonged 
in the severe cases, and may extend into the third and fourth month 
in some instances. 


Ae 8 PREVENTION. There is no pretective vaccine against scrub 


typhus. Based upon present knowledgs, the following moasures 
should be employed in dcocreasing the risk of infection: 


ae. Locations which: are to. be used as new camp site 

Srroulca be preparod as fully as “possible, before the arriva 3f a 
new unit, employing native Labor whenever it ts available. ‘All 
Grass and serub shoulda bo cut level with the ground, and, after 
drying, collected and burned or hauled away. It is highly desir- 

able to burn over the camip area with a pé swer oil gsprayor or flame 
thrower, Underbrush in adjncent Jungle strips should be cloared 
out in « similar manner, 


De -olGeping: Gh The pround should be avoldec. When prac- 
ticable, cots or other-structures should be provided to keep the 
bedding from contact with tho grcund, 


¢. At the earlicst time after exposure, troops should 
be instructed to bathe with thorough soaping. and scrubbing of the 
Skin with a rough cloth. 


ad, Impregnation of clothes wth ez utes fluids: will 
serve as a satisfactory method of individual control. Such meas= 
ures aro particularly applicable to personnel in combat Areas oP. 
‘to those. working in known endemic foci. 


(1) Antinite fluids. Based upon present knowledge, 
dimethyl and aibutyl phthalates are the most 
effective antimite fluids, The present QM stan= 
dard insect repellent containing dimethylphthal 
late, Indalone, and Formula 612 may be used when 
supplics of the former fluids are not available, 


(3) 


(4) 


Hand impregnation. Both hands are smeared 
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lightly with the antimite fluid, and’ the fluid 
is applicd to the clothing by rubbing or smear- 
ing the hands on the cloth. This vrocess of 

smearing should be repeated two or three times, 


using a total of about 1 ounco of fluid during 


the entire operation... The following parts of 
the uniform, in addition to the entire surf.ce 
of the socks, should be impregnated: trouser 


legs from bottori to knee, waist of the trousers, | 


and the waist, collar , cuffs, and front of the 
shirt. 


Spr ayer Oe Ce arge numbers of socks 


and uniforms can be rapidly + and efficiently ims 4 


Eieat ~ Pa ok eared 


pregsneted by spraying with antimite fluids. Be~ | 


tween 1 and 2 ounces are required to impregnate 
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von be used since Mrogt or fine arciet sora Lyers 
will give o mist. of the fluid which may be dis- 
Sipated before it actually reaches the cloth, 


Trouser lags should be tucked insido the socks. 
Although it is desirable tnat leggings or high 
boots be worn, It. is not necessary that these 


be impre % nated with antimito Pluid, ; 


Clothing prcparcd in the menner described above 


will be effective in repelling or killing mites — 


for a week or longer, provided the antimite fluid) 
§ not.washed out, Aithough it is definitely i 
established that repellent qualities may be re= @ 


tained. by the uniform after it has been sonked 


by rain, 1% is questionable es to whether or note 


these qualities are rotained after the uniform 
has becn washed with soap and water, Until this 


specific point 1s clarified, a11 clot thing should — 


be reimpregnatec after laundering, 
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‘PIGURE 1, Se ra eae distribution of scrub typhus. 


